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(57) L invention concerne un support de composants (2),
sur lequel sont montes des composants €lectriques (4) et
qu presentent au momns un canal (14) dans lequel
s’ecoule un liquide de refroidissement. Ledit support de
composants (2) se caracterise en ce qu’'il comporte un
corps de refroidissement d’air (6), et en ce qu'un
ventilateur (8) est associe a ce support (2), au moyen
duquel un courant d air de circulation peut étre produit
pour permettre le refroidissement par air d’au moins une
partie des composants (4) et le refroidissement au retour
de I’air au niveau du corps de refroidissement d’air (6).
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(57) The invention relates to a component holder (2) with
electrical components mounted thereon and having at
least one channel (14) for a coolant. The mvention 1s
characterized 1n that the component holder (2) has an air-
cooling body (6) and a fan (8) allocated to the component
holder (2), by means of which a circulating air flow can
be produced for cooling at least one part of the
components (4) and for recooling (6) at the cooling body.
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The invention relates to a component holder (2) with electrical components mounted thereon and having at least one channel (14)
for a coolant. The invention is characterized in that the component holder (2) has an air-cooling body (6) and a fan (8) allocated to the
component holder (2), by means of which a circulating air flow can be produced for cooling at least one part of the components (4) and

for recooling (6) at the cooling body.

(57) Zusammenfassung

Bauelementtriiger (2) mit daran angebrachten elektrischen Bauelementen (4), aufweisend mindestens einen Kanal (14) fiir
Kithifliissigkeit, dadurch gekennzeichnet, da8 der Bauelementtriger (2) einen Luftkithlkérper (6) aufweist, und daB dem Bauelementtriiger
(2) ein Liifter (8) zugeordnet ist, mit dem ein Umwilz—Luftstrom zur Luftkithlung mindestens eines Teils der Bauelemente (4) und zur

Luftriickkilhlung an dem Luftkiihlkdrper (6) erzeugbar ist.
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Component Holder with Circulating Air Cooling
of Electrical Components

This invention relates to a component carrier with elec-

tric or electronic components mounted thereon, having at least

one channel for cooling liquid.

Such component carriers are used as carriers for cCOmpo-
nents of electronic power devices, the cooling liquid flowing
in the channel serving to cool the power components. They are
dffered on the market either as plug-in elements without a
package or firmly integrated in a package. Due TO the con-

stantly increasing packing density of electronic power devices

the cooling of the power components is an ever greater prob-
lem. Furthermore component carriers with the electric compo-
nents are frequently used in closed systems, for example tO
fulfill requirements for EMC tightness and IP requirements.
Improved removal of the arising thermal dissipation power
therefore constitutes an essential potential for further 1in-
creasing the packing density and compactness of electronic
power devices.

Tt is therefore the problem of the present invention to
provide a component carrier which improves removal of the

thermal dissipation power of electronic components.

This is obtained according to the invention in that the
component carrier has an air cooling body, and a fan 1s asso-
ciated with the component carrler for producing a forced air
stream for air cooling at least part of the components and for
air recooling on the air cooling body. In operation the forced
air stream permits optimal cooling of the components which are
almost solely dependent on air cooling, e.g. a plurality of
capacitors or an internal cabling of the electronic power de-
vice. For components mounted due tO their design on Dbases
cooled by the liquid cooling, an additional air cooling can

also be effected via the package walls of the components. The

invention thus offers the possibility of combining liquid
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cooling via the mounting bases of the components with addi-
tional air cooling. The air recooling can Dbe effected on an
air cooling body cooled by the cooling liquid of the liquid
cooling.

The component carrier-1s preferably composed at least of
a carrier plate with the components and the air cooling body.
It is particularly preferred for the carrier plate and alr
cooling body to be interconnected areally and enclose the at
least one channel between each other. This results 1n an espe-
cially simple structure and thus to a facilitation of work 1in
producing the component carrier. The channel ¢can be easilly
worked from the surface of one of the plate-like elements be-
fore the two are interconnected. Alternatively the component
carrier may also be of integral design. For example the chan-
nel can be cast in an integral component carrier.

Further it is preferred for the at least one channel to
be provided with an inlet and outlet such that both openings
are located on or near one face of the component carrier. This
arrangement provides an especially simple possibility of con-
nection for supplying cooling liquid and removing cooling lig-
uid, ard the two can be comblned on one side of the componentc
carrier. Alternatively it can also be advantageous UO provide
At least one channel with an inlet and outlet such that the
openings are located on oOr near opposite faces of the compo-
nent carrler.

It has proved especially favorable tO form the air cool-
ing body with cooling ribs or cooling slats. This provides an
especially large heat exchange surface, which accordingly con-
tributes to especially great heat exchange in operation. Heat
exchange can in addition Dbe promoted by using a material with
good heat conductivity for the air cooling body. It is also
recommendable to use a material with good heat conductivity
for the carrier plate in order to permit good cooling of the
mounting bases.

It has also proved particularly preferable ToO dispose the

fan such that in operation the air stream produced by opera-
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tion of the fan leads away from the fan on one side of the
component carrier and leads to the fan on the other side of
the component carrier. Circulation can thus take place 1in a
closed circuit. The component carrier itself serves as a par-
tition between the air flowing toward the fan and that flowing
away from the fan. The spécial advantage becomes apparent when
the components are all disposed on one side of the component
carrier and the air cooling body on the other side. The circu-
lating air cools the components on the first part of its flow
path and is recooled by the air cooling body on the other side
when flowing back. It can also be advantageous to provide an
air cooling body on the side where the components are disposed
as well, for example in the vicinity of a component with espe-
cially great dissipation power emission. It is also conceiv-
able to dispose air cooling bodies and components jointly on
both sides of the component carrlier.

It can also be preferred for at least one flow opening tTo
be provided in the component carrier through which at least
part of the air stream can flow from one side to the other.
Alternatively or in addition to the circulation around the to-
tal component carrier, this can form circulation around part
of the component carrier. This 1s preferred in particular when
a component carrier flow opening is disposed near a component
such that the part of the air stream flowilng therethrough can
cool it selectively. Depending on thé special spatial arrange-
ment of the flow opening through the component carrier and the
component on the component carrier one can supply an ailr
stream with a certain temperature to the component very selec-
tively, thereby obtaining especially optimal removal of dissi-
pation power. The cross section and number of the flow open-
ings can be coordinated with the cooling effects TO be
achieved on the package surfaces of the components. The posi-
-ion of the flow opening is one of the factors determining the
temperature of the partial alr stream oOr total alr stream.
When fixing the geometrical position of the flow openings

through the component carrier one preferably adjusts an opti-
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mum with respect to temperature, volume throughput and pres-
sure drop of the coollng air.

A guiding element is preferably provided on the component
carrier for selectively guiding part of the alr stream. This
permits the air stream to be guided for example selectively
onto a component or around a component. Such a guiding element
can be a simple plate-like guiding element, for example in the
form of a baffle plate. However it can also be in particular a
nozzle-like guiding element associated with a flow opening.
Such a guiding element can not only guide the alr flowing
through the flow opening selectively onto a component but can
also accelerate the air flow locally and thus provide espe-
cially high local cooling power. For reasons of production
technology, among other things, it is particularly preferred
to provide a slip-on nozzle-like guiding element which can Ifor
example be simply slipped on the flow opening. In general 1t
is particularly preferred to coordinate the geometrical mount-
ing position of the components on the component carrier, the
guidance of the air stream in a circulation around the total
component carrier and/or part of the component carrier, the
arrangement of guiding elements, flow opening, etc., with the
dissipation power to be removed and the permissible Cempera-
ture increase, and design them accordingly. The dissipation
power taken up by the component carrier via the component
mounting bases with the corresponding temperature conditions
is also to be included in such considerations. It can be pre-
ferred to provide components cooled via the mounting base
which have high dissipation power and require low working tem-
peratures, in the vicinity of the cooling water inlet and to
provide ones which have high dissipation power but can CoOpe€
with higher working temperatures, in the vicinity of the cool-
ing water outlet.

A further important factor for design is the flow cross
section between the outer limit of the system in operation and
the component carrier. This has an essential influence on the

speed of the air stream on the air cooling body and the speed
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and distribution of the air stream near the Components. It can
be dimensioned so as to obtain an optimum of air volume
throughput and speed on the components, O the one hand, and
recooling on the air cooling body, on the other.

The fan is preferably disposed on one ot the faces of the
component carrier. This ensures especially simple mounting and
especially easy access and moreover leads to especilally favor-
able flow patterns. The fan can be in particular a cross flow
fan or, preferably, a radial fan.

The subject matter of the invention is further an elec-
rronic device having one of the above-described component car-
riers disposed in a package such that in operation the ailr
stream 1S guided between one side of the component carrier and
the package wall and between the other side of the component
carrier and the package wall. In the electronic device TWO
component carrilers are preferably provided with a joint fan 1in
a package, the sides with the components or the sides with the

air cooling bodies being disposed opposite each other and

flow channel, cooling either the components oI the two oOpvO-
site component carriers there or being cooled by the opposite
air cooling bodies there, and 1s then divided on the second
part of its flow path to flow back on the corresponding COmpo-
nent carrier sides protruding away from each other. The re-
verse direction of flow can also be preferred. The advantage
of this arrangement is that only one joint fan is provided for
two component carriers. This permits an even more compact ar-
rangement.

The invention will be explained more closely in the fol-
lowing by embodiments shown in the drawing, in which:

Fig. 1 shows a longitudinal section through an inventive

component carrier;

Fig. 2 shows a Cross section through an inventive compo-

nent carrier; and
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Fig. 3 shows a longitudinal sectlon as in Fig. 1 showilng
a special kind of arrangement of two component carrlers.

Fig. 1 shows component carrier 2 with electric components
4 mounted thereon, air cooling body 6 and fan 8. Component
carrier 2 is disposed in package 10. It 1s composed of carrier
plate 12 on which components 4 are mounted, and air cooling '
body 6. Carrier plate 12 and air cooling body 6 are substan-
tially plate-shaped elements interconnected areally and en-
closing channel 14 between each other.

| As evident from Fig. 2, the channel 1s a relatively flat
rectangle in cross section and extends substantially over the
whole width of component carrier 2. Channel 14 can be worked,
e.g. milled, relatively easily from board element 12 or alr
cooling body 6 before the TWwO plate~shaped elements are inter-
connected areally. The inlet and outlet for cooling liquid are
located on opposite faces of component carrier 2 in the shown
embodiment and not shown in the drawings. The cooling liquid
flowing through channel 14 serves firstly to cool the compo-
nents fastened to the component carrier via their mounting
base area, and further to recool the air circulated by fan 8
on air cooling bodv 6. This leads to an especially high cool-
ing effect with relatively low effort.

Air cooling body 6 is preferably made of an especlally
heat-conducting materilal and provided with cooling ribs or
cooling slats 16 to increase the heat exchange surface 1n or-
der to achieve maximum heat transfer between the alr stream

and the cooling liquid.
Fan 8, which is a radial fan tTO attaln a maximum pressure

difference, is disposed on one of the faces of component car-
rier 2 so that the air stream produced thereby leads away
therefrom on the upper side of component carrier 2 and leads
to fan 8 on the underside of the carrier, as shown by arrows
in Fig. 1. When flowing past electronic power components 4 the
air stream picks up dissipatlon power released in the form of
heat and emits it to the cooling liquid at air cooling body 6

on the upper side. The alr stream flows through a channel
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formed substantially by package wall 10 and component carriler
2 both on the upper side and on the underside. Viewing Fig. 2,
one can see that the air channels are limited Dy walls of
package 10 on the side as well and the air channel of the up-
per side is separated from.that of the underside by carrier 2
protruding as far as package 10 in each case. |

Through component carrier'Z there are a plurality of flow
openings 18 through which part of the air stream can flow from
the upper side to the underside. In Fig. 1 one can see that
flow openings 18 are disposed so as to be associated with 1n-
dividual components 4 so that the latter are selectively
cooled substantially by the part of the air stream flowlng
through corresponding flow opening 18. Channel 14 for cooling
liquid is of course closed of f from flow openings 18 and 1s
therefore narrower in the area of flow openings 18 than 1in the
area shown in Fig. 2.

The view of Fig. 3 shows the arrangement of two component
carriers 2 "back to back" with fan 8 1in package 10. One can
see how air cooling bodies 6 of component carriers 2 are
aligned with each other and how the sides of component carri-
ers 2 where components 4 are mounted point away from each
other. This forms between component carriers 2 a channel which
is sandwiched by air cooling bodies 6 on Two sides. Therefcre
one can dispense with one fan 38 IOr two component carriers 2
compared to the arrangement shown in Figs. 1 and 2. Improved
cooling power can also result. This permits an even more COM-~
pact construction. Compared with the above-described embodil-
ment the direction of circulation 1s reversed in the embodil-
ment of Fig. 3, i.e. the air stream leads from air cooling
hodies 6 to fan 8 and away therefrom to components 4. In addi-
tion only one closed circulation circuit is shown for each in-
dividual component carrier 2 so that the air flows around the

faces of component carrier 2 and no flow openings are provided

therebetween.
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Clains

1. A component carrier (2) with electric components (4)
mounted thereon, having at least one channel (14) for cooling
liquid, characterized in that the component carrier (2) has an
air cooling body (6), and a fan (8) 1s assoclated wlth the
component carrier (2) for producing a forced air stream for
air cooling at least part of the components (4) and for air
recooling on the air cooling body (6).

| 2. The component carrier (2) of claim 1, characterized 1in
that it is composed at least of a carrier plate (12) with the
components (4) and the air cooling body (06).
3. The component carrier (2) of claim 2, characterized 1n

that the carrier plate (12) and the air cooling body (6) are

interconnected areally and enclose the at least one channel
(14) between each other.

4. The component carrier (2) of any of claims 1 to 3,
characterized in that the at least one channel (14) 1s pro-
vided with an inlet and outlet such that both openings are lo-
cated on or near one face of the component carrier (Z2).

5. The component carrier (2) of any ot claims 1 to 3,
characterized in that the at least one channel (14) 1s pro-
vided with an inlet and outlet such that the openings are lo-
cated on or near opposite faces of the component carrier (2).

6. The component carrier (2) of any of the above claims,
characterized in that the air cooling body (6) has cooling
ribs or cooling slats (16).

7. The component carrier (2) of any of the above claims,
characterized in that the fan (8) is disposed such that 1n op-
eration the air stream produced by operation of the fan (8)
leads away from the fan (8) on one side orf the component car-
rier (2) and leads to the fan (38) on the other side of the

component carrier (2).

8. The component carrier (2) of any of the above clains,

characterized in that at least one flow opening (18) 1s pro-
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vided therein through which at least part of the alr stream
can flow from one side to the other side.

9. The component carrier (2) of claim 8, characterized 1n
that a flow opening (18) of the component carrier (2) 1s dis-
posed near a component (4) such that the partial air stream
flowing therethrough can cool the component selectively.

10. The component carrier (2) of any of the above claims,
characterized in that a guiding element 1s provided for selec-

tively guiding part of the alr stream.

| 11. The component carrier (2) of claim 10, characterized
in that a guiding element is provided for selectively guiding
part of the air stream to a component (4).

12. The component carrier (2) of claim 10 or 11, charac-
rerized in that a nozzle-like guiding element is assoclated
with a flow opening (18).

13. The component carrier (2) of claim 12, characterized
in that a slip-on nozzle-like guiding element 1is provided.

14. The component carrier (2) of any of the above claims,
characterized in that the fan (8) 1s disposed on one of the
faces of the component carrier (2).

15. The component carrier (2) of any of the above claims,

characterized in that the fan (8) 1s a cross flow fan.

16. The component carrier (2) o any of the above claims,
characterized in that the fan (8) is a radial fan.

17. An electronic device having the component carrier (2)
of any of claims 1 to 16, characterized in that the component
carrier (2) is disposed in a package (10) such that the air
stream is guided in operation between oOne side of the compo-
nent carrier (2) and the package wall and between the other
side of the component carrier (2) and the package wall.

18. The electronic device of claim 17, characterized 1in
that two component carriers (2) are provided with a joint fan
(8) in a package (10), the sides with the components (2) Or
the sides with the air cooling bodies (6) being disposed OppoO-

site each other and forming a flow channel Ior the alr stream

hetween each other.
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FIG. 2

16

N\

NN NN\

i"""' ¥
5!5’5; 10

//'////' /?/'/ﬂ
\‘\\\\“\\\

N
N

\\\\

AN
VAN
“‘
NN

b

10



1 0l

I|/f

ﬂ L=

n\\h\\h\\\\\\\\\\\\\\\\\\\\\ \
.f”ff’///ﬂfff///ﬂff”l

‘ﬂffﬂf//f’fff/’ff/’///////ﬂ 2
‘\\\\\.\\\\\‘\\\h\\\\\h\ 7777 \

_ri




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings

